Oligomerization of transcriptional intermediary factor 1 regulators and interaction with ZNF74 nuclear matrix protein revealed by bioluminescence resonance energy transfer in living cells.
Transcriptional intermediary factor 1 (TIF1) alpha and KAP-1/TIF1beta, two members of the TIF1 family of nuclear cofactors, are ubiquitous co-regulators of nuclear receptors and KRAB motif-containing zinc finger transcription factors, respectively. Despite the functional evidence suggesting a role for TIF1 proteins as modulators of transcription, the study of their interactions with transcriptional machineries in physiologically relevant systems has been difficult. Here, we have developed a bioluminescence resonance energy transfer (BRET) biophysical approach to study protein-protein interactions in the nuclear compartment of living mammalian cells. We report that TIF1alpha and KAP-1 form homo- and hetero-oligomers in intact mammalian cells. BRET titration experiments indicate that both homo- and hetero-oligomers occur with relatively high affinity suggesting that they could co-exist in cells. Furthermore, we demonstrate that KAP-1 but not TIF1alpha interacts with the KRAB multifinger ZNF74 in the nuclear matrix. Splice variants and point mutants of ZNF74 that lack transcriptional activity were found not to interact with KAP-1 confirming the physiological importance of this interaction in living cells. The interaction of ZNF74 with KAP-1 did not prevent KAP-1 homomerization indicating that the oligomers most likely represent the transcriptionally active species. Furthermore, the detection of ternary ZNF74.KAP-1.TIF1alpha complexes suggests the existence of cross-talk between KAP-1-interacting KRAB proteins and TIF1alpha-interacting nuclear receptors. In addition to providing new insights into the molecular interactions involved in the transcriptional activities of these proteins, this study shows that BRET can be advantageously used as a non-transcription-based oligomerization detection system to study the interaction of transcriptionally active proteins, including nuclear matrix proteins, in living cells.